11.  RI/FS SUMMARY AND CONCLUSIONS

This section summarizes the list of WAG 9 retuined sites, nature and extent of contamination, human
health risk assessment, and ecological risk assessment that were evaluated in this Comprehensive Remedial
Investigation/Feasibility Study (RI/FS) for Argonne Mational Laboratory Operable Unit 9-04. This section
also outlines which release sites will be evaluated in the feasibility study and the steps necessary to provide
integration between RCRA and CERCLA orgamzations for closure of ANL-01A (Main Cooling Tower
Blowdown Ditch) Land Disposal Unit (LLDU).

11.1 Retained Sites Summary

All sites within WAG 9 that were identified in the FFA/CO Agreement were screened using the site
and contaminant screening methodologies presented ir. Guidance Protocol of Cumulative Risk Assessments
at the INEL (IITCO 1995). The complete screening procedure is presented in Section 3.1 of this
document. In the site screening, two primary criteria for retaining a site are (a) if a COPC exists for a site,
or (b) if a data gap on a site exists. The steps to complete the site screcning are presented below:

1. Compile information for WAG 9 sites.
2. Identify newly identified and unevaluatex! sites.
3. Eliminate No Action sites and sites for which a source does not exist.

4, Eliminate sites for which no contamination was detected or the risk was determined to be less
than 1E-06 and the hazard quotient less than 1 as a result of previous risk evaluation activities
(e.g., Track 1, Track 2, or other investigitions), if less than 10 sites are eliminated by this
step.

5. Retain sites containing known contaminztion for further evaluation against the contaminant
screening criteria.

In Step 4, if greater than 10 sites are eliminated using this step, then the risk screening level is 1E-07
and the screening hazard quotient is 0.1.

Table 11-1 shows that of the 37 sites identified in the FFA/CO Agreement, only seven sites were
retained and evaluated under the OU 9-04 comprehensive RI/BRA. The seven retained sites included one
Track 1 site (ANL-61A), one Track 2 site (ANL-08), and five RI/FS sites (ANL-01A, ANL-01, ANL-09,
ANL-35, and ANL-35).

11.2 Contamination Nature and Extent Summary

After identifying which WAG 9 sites will be refained in the BRA, the next step is to identify the
nature and extent of the contamination at each retained site. The nature of contamination determines which
contaminants exceed the INEEL background concentrations while the extent of contamination determines
the volume of the contaminated media.
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The nature and extent of contamination for each site was completed in Chapter 4. The nature and
extent of the contamination 1s used to assess the physical dimensions of the potentially contaminated area
for each of the WAG 9 sites. The extent of contaminz tion will be used in the modeling of the migration of
contaminants to the groundwater, the human health ritk assessment, and the ecological risk assessment.
The nature of the contamination for each release site 15 presented in Tables 3-3 through 3-18 of this
document.

11.3 Human Health Risk Evaluation Summary

The OU 9-04 human health risk assessment consists of reviewing the retained sites (Section 3) to
determine the nature and extent of contaminants at thcse sites (Section 4), and to determune if there are any
potential adverse human health impacts to current anc future workers and potential future residents at
WAG 9. To accomplish this, the exposure routes to tacse receptors need to be determined. The exposure
route analysis includes an exposure assessment, a tox city assessment, and a risk characterization
discussion. As described in Chapter 5 of the RI/BRA, the BRA includes an evaluation of human health
risks associated with exposure to contaminants through soil ingestion, fugitive dust inhalation, volatile
inhalation, extenal radiation exposure, groundwater ingestion, ingestion of homegrown produce, dermal
absorption of groundwater, dermal absorption from soil, and inhalation of water vapors due to indoor water
use.

Table 11-2 presents a complete list of exposurc scenarios, exposure pathways, and risks for QU 9-
04 sites that exceeded the lower limit of the NCP targ:t risk range(1E-06). Table 11-3 presents the QU 9-
04 sites that exceeded the upper limit of the NCP targzt risk range (1E-04) and the exposure scenarios,
exposure pathways, and risks associated with these sies. The sites with hazard indexes that were 1 or
greater are presented in Table 11-4 with their respective exposure pathway, scenario, and hazard quotients.
The information presented in Table 11-2, 11-3, and 11-4 was used to determine which sites would be
retained for evaluation in the feasibility study. Table 11-5 shows the QU 9-04 release sites that were
retained for evaluation in the feasibility study, becaus: of the risks to human health.

11.4 Ecological Risk Evaluation Summary

The objectives of the OU 9-04 WAG Ecologic: ] Risk Assessment (ERA) was to define the extent of
contamination for each site at the WAG level; determune the potential effects from contaminants on
environmental receptors, habitats, or special environmnents; determine the potential effects from
contaminants on other ecological receptors at WAG 9; and identify sites and COPCs to be assessed at the
INEEL-wide ERA. The approach used in the WAG ¢ ERA is an extension of the screening level
ecological nsk assessment methodology used at the INEEL (VanHorn et al. 1995). This methodology uses
conservative exposure modeling and input parameters to identify contaminants and sites that may pose a
risk to the environment.

The WAG 9 ERA incorporates levels of uncertainty that could either overestimate or underestimate
the actual risk to environmental receptors. To compensate for potential uncertainties, the WAG 9 ERA
incorporates various adjustment factors that are desigaed to be conservative rather than result in a
conclusion of no indication of risk when actual risk may exist. Regardless of the inclusion of accumulation
factors, other uncertainties exist that could affect the u:stimation of true risk associated with WAG 9. Table
11-6 summarizes the results of the WAG 9 ERA evalation.
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The basis of the toxicity reference values (TRVs) developed for nonradionuclides evaluated in the
OU 1-10 ERA 1s the effect to the individual. This conservative approach is very commonly used due to the
large uncertainty inherent in extrapolating cffects dat:. from test to field organisms. In this assessment,
TRV conservatism is also compounded by the limited level of exposure modeling (i.e., transport of
contaminants in the food chain from the surface to subsurface). However, it is given that individual
ecological receptors are presented greater exposure than human occupational scenarios. The assessment of
nonradionuclide contaminated sites resulted in assessinent endpoints not being obtained [i.¢., hazard
quotients (HQs) greater than onel, at eight sites (ANL-01, ANL-01A, ANL-04, ANL-05, ANL-09,
ANL-29, ANL-35, and ANL-36}. The complete list of contaminants that exceed the HQ are shown in
Table 6-20 of this document.

Table 11-6. Summary of the sites with hazard quot ents exceeding criteria for ecological receptors.

Nonradionuclides Radicnuclides

Metal Non-metals Internal External

ANL-01A .

ANL-29 .

ANL-36 .

e Sites with hazard quotients exceeding criteria for ecological -eceptors.

The approach for evaluating radionuclides at WAG 9 for ecological receptors is discussed in detait
in Section 6 and is based on a population effect level. Using this methodology, no sites at WAG 9
exceeded assessment endpoints (1.¢., had HQ greater than 1 for radionuchides).

A basic assumption of the ERA is that, under z. future use scenario, the contamination is present at
an abandoned site that will not be institutionally controlled. In actuality, co-located facilities are currently
in use, and institutional controls will remain in place 1ntil they are decommissioned, at which time they will
be reassessed. Since these sites are at an industrial fzcility that is currently in use, they most likely do not
contain desirable or valuable habitat. The absence of habitat, facility activities, and institutional controls
will minimize the exposure of ecological receptors to levels that could be considered acceptable.

It is important to reiterate that it was anticipated that the conservative nature of the ERA at the
WAG level would result in many sites and contaminants being indicative of risk to ecological receptors.
This is due to the exposure calculations using a very conservative approach and is also compounded by the
methods used to determine extent of contamination ard characterize exposure concentrations at each release
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site. It was assumed that the total area of the site was contaminated at the 95% UCL or maximum
contaminant concentration resulting in an unrealistic sxposure scenario. More importantly, risks to
individuals (vs. population-level effects) were assessed. It is anticipated that additional biotic and abiotic
sampling and analyses, and field-validated exposure modeling performed at the INEEL-wide Ievel will
reevaluate this risk at a more ecologically relevant level.

ANL-W has arbitrarily set a screening HQ of 10 times the HQ using the INEEL background
concentration for the ecological sites. Because of the overly conservative estimating methods, any site that
has a hazard quotient for any COPC greater than 10 “imes the HQ for background will be evaluated in the
feasibility study. OU 9-04 sites that have HQs of 10 or less were screened from inclusion in the feasibility
study. As shown in Section 7.1.2, the screening of ecological sites eliminated three sites from inclusion in
the feasibility study. These three sites are ANL-05, ANL-29, and ANL-36. These three sites (ANL-05,
ANL-29, and ANL-36) only had one contaminant with HQs greater than 1.

11.5 Alternatives Evaluated in the Feasibility Study

The feasibility study evaluated the release sites that were identified in the BRA and ERA and shown
to pose unacceptable risks to human health and the er:vironment. The feasibility study further identified
five remedial alternatives and evaluated each on their ability to reduce the risk to human health and the
environment by eliminating the exposure pathway or ‘educing the source of the risk. Of the five
alternatives four were retained and extensively evaluated using the nine CERCLA criteria. Two
alternatives were screened because they did not meet “he remedial action objectives by eliminating the
exposure pathway or reducing the source. The DOE, along with the other regulatory agencies (IDHW and
EPA) will evaluate the remaining alternatives and select the preferred alternative for use at WAG 9. This
preferred alternative will then be presented to the public and any comments that are received will be
reviewed and incorporated when appropriate. The selected remedial action alternative will then be chosen
and implemented at ANL-W,

Five remedial alternatives for sites that were developed for the OU 9-04 FS are listed below:

sAlternative 1: no action

eAlternative 2; limited action

eAlternative 3a and 3b: excavation and containment

sAlternative 4: excavation and disposal off-site:

sAlternative 5: phytoremediation.
11.5.1 Alternative 1: No Action.

Formulation of a No Action altemnative is required by the National Contingency Plan (NCP)

[40 CFR 300.430 (e)(6)] and guidance for conducting feasibility studies under CERCLA (EPA 1988). The
No Action alternative serves as the baseline for evaluzting other remedial action alternatives. This

alternative can include environmental monitoring, but does not include any actions to reduce potential
exposure pathways, such as fencing or deed restrictions (EPA 1988). Therefore, the No Action alternative
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developed for the retained QU 9-04 sites involves only environmental monitoring (groundwater, air, and
sediment) for at least 100 years after ROD signature (1998).

11.5.2 Alternative 2, Limited Action

A limited-action alternative was developed that involves only institutional controls to remain in
effect for a minimum of 100 years. This alternative essentially continues management practices currently
in place at OU 9-04. Actions under this alternative focus on routine maintenance and upkeep of the
drainage ditches and disposal pond, restricting access (fences and deed restrictions), and environmental
monitoring including radiation surveys.

Cap integrity monitoring and radiation survey programs would be established to ensure the
functionality of existing surface soil covers where the' exist, and would provide some early detection
capabilities for potential contaminant migration. These programs would be implemented annually for the
first 5 years following site closure. The need for furtker environmental monitoring would be evaluated and
determined by the Agencies during subsequent 5-year reviews (see Section 7.5.2). This alternative was
screened from the detailed analysis because it did not meet the RAQs. But, activities such as deed
restrictions, access restrictions, monitoring, and fencing can be added to other alternatives that were
retained.

11.5.3 Alternatives 3a and 3b Containment

Two containment alternatives were developed for contaminants at QU 9-04. Alternative 3a
evaluated an engineered soil cap and Alternative 3b utied a native soil cap. The engineered barrier
containment alternative (3a) developed for OU 9-04, 1adiologically contaminated soils utilizes the barrier
designed for the SL-1 burial ground and consists of geologic materials including native soil, gravel, basalt
cobbles, and rip-rap. Variations from this conceptual design are possible based on layer thickness, layer
materials, layer order, location of the biobarrier in the cap profile and other considerations. The
preconceptual designs identified for containment alteraatives in the FS would be developed during remedial
design and modified as needed to meet defined functional and operational requirements, with the
concurrence of regulatory agencies. The second contz inment alternative (3b) uses native soil as the cap
matertal. Both containment alternatives would require: additional monitoring of the air and groundwater in
addition to radiological surveys and cap inspection ovzr the contained soils.

Only one capping technology (3a) met the RACs by elimunating exposure pathways identified in the
baseline risk assessment (BRA). Both containment alternatives met the RAOs for the radiologically
contaminated soils, but only Alternative 3a met the RAOs for sites contributing to ecological concerns.
Human health risks due to radionuclides decline to acceptable levels within 130 years for Cs-137 and 1,600
years for Ra-226. Ecological risks are predominantly caused by inorganics, which are assumned to remain
indefinitely. Containment technologies must be designed to maintain their integrity for the period that
unacceptable cumulative exposure risks will be presert. The functional lifc of a particular cap design is
based on erosion prevention, minimization of subsiderce and settlement, prevention of slope failure,
resistance to infiltration, resistance to biotic and bumzn intrusion, and the materials used for construction..

11.5.4 Alternatives 4a and 4b: Removal and Disposal
Removal and disposal alternatives for QU 9-(4 sites can be accomplished by using standard

construction equipment to excavate contaminated soil; and sediments, and disposing of the contaminated
material by landfilling off site. The long term monitoring would not be required since the contaminated
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material would have been removed. ANL-W evaluatzd two removal and disposal alternatives in the
feasibility study. Alternative 4a used an on-site INEZL Soil Repository, while Alternative 4b used an off-
site private disposal facility. Both alternatives meet the RAOs and were retained for detailed analysis in the
feasibility study. These alternatives are identical with respect to the nine evaluation criteria with the
exception of costs. The estimated costs associated with Alternative 4a are less than those for Alternative
4b because of the extra travel distance and increased tipping fee with the private facility.

11.5.5 Alternative 5, Phytoremediation

Alternative 5 1s the only alternative that was retained during the screening that used a treatment
technology to meet the RAOs. Phytoremediation use; engineered plants to remove the contaminants form
the soil in-situ. Phytoremediaton has been used previously in the mining industry to remove inorganics
from soils. Phytoremediation has also been used to treat radionuclide contaminants in soils and water. The
advantages of using phytoremediation are that the couts are typically one-tenth those of disposal, and the
soil 1s permanently treated to reduce the toxicity and mobility. This alternative was retained for further
detailed evaluation in Section 10 and ANL-W is curr:ntly conduction bench-scale testing to determine if
this technology works for the ANL-W COCs.

11.6 Land Disposal Unit

One of the release sites (ANL-01A—MCTB D) being investigated in the RUFS was originally
designated as a Land Disposal Unit (LLDU) under the COCA agreement. This site was designated as a
LDU because of the release of a caustic material that occurred after November, 1980, Because this site
retained its LDU designation, special requirements w:re established in the FFA/CO Agreement for its
cleanup. As stated in Section 1.3.1 of the Action Plaa,

[“Thirty Land Disposal Units {LDUs) were identified under the COCA. All 30 of these
L.DUs will be evaluated under this FFA/CO agreement. Units retaining the RCRA LDU
designation will be remediated under the CERCLA process in accordance with the applicable
substantive requirements of the RCRA/HWMA\, if an unacceptable risk to human health or
the environment is demonstrated” (DOE-ID 1991)].

ANL-W, has evaluated the risks for the ANL-01A—MCTBD site. The results indicate that the
concentrations of norganics, organics, and radionuclides do not pose unacceptable risks to human health.
However, based on the conservative nature of the WA.G 9 ecological risk assessment, the ANL-01A—
MCTBD does have hazard quotients for inorganics tlat are greater than 1.

A conference call with IDHW/DEW was held on October 3, 1997 to determine the
RCRA/CERCLA integration for the ANL-01A—MCTBD. It was determined that the MCTBD is a
RCRA LDU and will be remediated under the CERCLA process in accordance with the applicable
substantive requirements of RCRA/HWMA, if an uniicceptable risk to human health or the environment is
demonstrated. However, the Federal Facility Agreement and Consent Order (FFA/CO) has only adopted
RCRA corrective action [3004 (u) & (v)], and not RCRA/HWMA closure. Therefore, upon completion of
the remedial action, the DOE-CH must receive approal from the IDHW/DEQ director that the MCTBD
has been closed pursuant to RCRA/HWMA closure requirements.
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